Biologia reprodutiva de Aequidens tetramerus (Heckel, 1840) (Cichliformes: Cichlidae) em igarapés na bacia do rio Machado, sudoeste da Amazônia. O objetivo deste estudo foi avaliar a estratégia reprodutiva de Aequidens tetramerus em pequenos riachos na bacia do rio Machado, sudoeste da Amazônia. As amostras foram coletadas em dois igarapés, utilizando rede de cerco e redes de mão ao longo de um trecho de 50 m do igarapé. Foram coletados 86 indivíduos, sendo 19 machos e 67 fêmeas (proporção-sexual, 3,52 fêmea :1 macho ). O tamanho dos indivíduos variou de 1,5 a 11,5 cm. O tamanho da primeira reprodução para fêmeas foi de 1,8 cm e dos machos 2,0 cm. A estação reprodutiva da espécie ocorreu no período seco.
I. D. Costa et al. Knowledge of the reproductive cycle of ishes, including endogenous and exogenous factors that control this activity, are crucial to establishing stock management programs (MIAH, 2015) . Recurrent changes in environmental conditions affect fish phenology (CHAPMAN et al., 2005) , which is mostly inluenced by rainfall and biotic conditions in the tropics (RANGEL-SERPA; TORRES, 2015) .
Cichlids show different reproductive strategies, from substrate spawning with low parental care to spawning with vigorous protection (KEENLEYSIDE, 1981; KEENLEYSIDE et al., 1985; BAERENDS, 1993) . The cichlid Aequidens tetramerus (Heckel, 1840) , is a Neotropical ish species (KULLANDER, 1986; and presents one of the widest geographic distributions among the neotropical cichlids, being distributed in rivers of the Amazon basin in Bolivia, Brazil, Colombia, Ecuador and Peru, as well as Guyana, French Guiana and Suriname rivers (QUEIROZ et al., 2013) . This species presents ornamental importance (Regulatory Directive 001/2012-MPA/MMA), that consumes mainly food of animal origin, including bryozoans, crustaceans, ish scales, terrestrial insects and detritus (COSTA; SOARES, 2015) . Natural reproductive biology of A. tetramerus was just investigated in varzea areas of the middle Solimões river (SILVA et al., 2014) . Therefore, our objective was to produce information about sexual maturity, oocyte diameter, sex ratio, fecundity and reproductive period of A. tetramerus in small streams of the Machado river basin, state of Rondônia, southwestern Amazonia.
Fish sampling took place in the Dom João and Penha streams, located in the Machado river basin in the eastern part of the state of Rondônia (Figure 1 ). First-order streams have a sandy substratum, pastures covered by non-native grasses such as Urochloa spp. Standard length (cm) and weight (g) of the specimens were measured. The ovaries and testes were weighed on an analytical scale with a precision of 0.001 g. Different ovarian phases were characterized following Nuñez and Duponchelle (2009) . Ovaries from each specimen were selected (ripe stage) and placed in modiied Gilson's solution to dissociate oocytes. Oocytes were sorted by size with an oocyte meter, i.e., a device composed of a recipient measuring 15cm x 12cm x 30cm containing water with nets arranged vertically and mesh sizes ranging from 100 μm to 900 μm at a decreasing order. Then, the oocytes retained in each mesh were counted under a stereoscope microscope with a 1.2-x magniication. The relative fecundity was determined through the counting of female's vitellogenic oocytes at a ripe stage and shown as number of oocytes per weight unit (VAZZOLER, 1996) .
The normality and homoscedasticity tests were used to test the assumptions of the t test, before testing for differences in length and weight of A. tetramerus between sexes. After assessing the normality and homoscedasticity of the data, the differences between males and females were tested by a t-Student test for the length data and a Mann-Whitney (U) test for the weight data. To assess whether the sex ratio was different from expected (1: 1) we applied to chi-squared tests (χ 2 ) (ZAR, 1999). We used a simple linear regression to test for relationships between oocyte mean diameter and fecundity, ish length and ish weight (ZAR, 1999) . The average length at sexual maturity was determined by adjusting a sigmoidal curve to the frequency distribution of sexually mature individuals. The logistical function used was Y = 1/(1 + exp (-(tax)*(x -(L50)))), where: y = relative frequency of immature adult males and females in each length class; tax = change rate parameter between non-reproductive and reproductive phases; x = average value of the standard length class (DUPONCHELLE; PANFILI, 1998). Sexual maturity stages were pooled as immature and mature, following Nuñez and Duponchelle (2009) . The reproductive period was deined based on the bi-monthly frequency reproductive females. The analyses were performed in Statistica 7.1 (STATSOFT, 2005) . Results were considered signiicant when p ≤
0.05.
A total of 86 individual ish were measured. Body size varied from 1.5 to 11.5 cm. The sex ratio was 3.52:1 (female: males) (χ 2 = 23.2; df = 1; p < 0.05). The average length (t = -0.99; df = 62; p = 0.32) and median weight (U = 299.0; df = 62; p = 0.12) did not differ between males (5.4 ± 2.0 cm; 6.4 ± 5.2 g) and females (6.0 ± 1.9 cm; 8.4 ± 6.0 g). There was no signiicant variation between the oocyte average diameter and ish length 
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There was no it of the model to the size at irst reproduction for males; the smallest mature male measured 2.0 cm. Although the reproductive season of this species was concentrated in Abril and July, we recorded reproductive individuals throughout the annual cycle (Figure 4) . Reproductive biology of the Aequidens tetramerus in small streams deviation may can be attributed to several causes, such as temperature inluence in sex determination, mortality as differential predation, sexual behavior growth rate or life expectancy (CONOVER; KYNARD, 1981) .
The structure of size and sex is speciic, and there may be intra and interpopulational variations resulting not only from selectivity, inherent to ishing gear, but also from the conditions environmental factors, mainly food, which interfere with recruitment, growth and mortality (NIKOLSKI, 1969) . Another factor that can inluence the sexual ratio is the availability of food. Nikolski (1963) reported that where food is plentiful, females predominate and an inverse situation can be observed in where food is limited. Vazzoler (1996) stated that fecundity and mature oocyte diameter vary according to the size and weight of the female, and increase with growth so that this relationship is more related to the body length than to the age of the animal. However, we did not observe this relationship in A. tetramerus. The absence of a signiicant relationship between female body size and batch fecundity favors early maturation because the costs of reducing growth rate during earlier life stages are low as the process does not affect future expected fecundity (PIRES et al., 2015) . Several factors such as age, nutrition, differences between populations, environmental aspects (CAMPOS-MENDOZA et al., 2004) and the absence or presence of predators (POOT-LÓPEZ et al., 2009) interfere with fecundity and oocyte production in a ish species.
Studies showed the genus Aequidens with an average standard length at irst sexual maturation of 6.4 cm for females and 8.3 cm for males (A. tetramerus; SILVA et al., 2014) , and considered it to have precocious gonadal maturation (A. pallidus, WOLF, 2014) . It is presumed that a species that reaches sexual maturation prematurely beneits from an eficient mechanism to increase its genetic representation in the next generation as it has a proportionally longer period of reproductive activity throughout its expected lifespan (VAZZOLER, 1996) . There are many biotic and abiotic factors that can be involved in the reduction of maturation size, such as an increase in food availability, increase in ishing pressures and predation as mortality agents and genetic determination of the species (BARBIERI et al., 2004) . Premature sexual maturation could be a strategy developed to reduce the effect of a high predation rate on the population, which can reduce recruitment as the ish might be removed from the population before having the opportunity to reproduce (QUEIROZ; CRAMPTOM, 1999). Intense and unpredictable environmental luctuations, such as those that occur in pasture streams, make abiotic conditions of small forest streams favor the species with an opportunistic life strategy, which are characterized by small-sized species, high growth rate, precocious sexual maturation, and long reproductive periods (WINEMILLER; JEPSEN, 1998).
Some studies found another species of the genus, Aequidens pallidus, with reproductive activity in the period of low rainfall (BÜHRNHEIN; COX-FERNANDES, 2004; WOLF, 2014) . Cichlids in general, show parental care (KEENLEYSIDE et al., 1985; KULLANDER, 1986; 1998; BAERENDS, 1993) , and the rainy season can represent a period in which the reproductive success is low due to the increase in river low that can force the movement of the offspring and so, increasing predation risk (ESPÍRITO-SANTO et al., 2013) . Hence, synchronizing reproduction with the dry season, and higher stability of the small forest streams can result in greater success in reproductive investment.
Most sexual attributes suggest that Aequidens tetramerus has an equilibrium reproductive strategy, in pasture streams (i.e., degraded environments) habitats where our study was conducted already known in varzea lakes of Central Amazonia by Silva et al. (2014) . However, it is worth mentioning that the reproductive attributes considered is more typical of ish with an opportunistic strategy: precocious sexual maturity and extended reproductive season. The sum of attributes of different reproductive strategies and life histories can occur to assure the reproductive success in a dynamic, unstable and degraded environment, such as pasture streams.
